Introduction
Advanced COPD is characterized by frequent acute exacerbations (AECOPDs), a leading cause for emergency department (ED) visits and hospital admissions across Canada.
1,2 Admissions due to AECOPD account for CAD$750 million/year in hospitalbased costs. 3 Beyond debilitating dyspnea in advanced stages, many patients struggle with emotional, psychological, and existential concerns related to loss of meaning, hope, and fear of death.
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To address gaps between care needed and provided, 5 the INSPIRED COPD Outreach Program™ was implemented in Nova Scotia in 2010 as an evidence-and communitybased holistic approach to COPD care beyond a hospital admission. 6, 7 INSPIRED enables patient-and family-centered care and support across care transitions for those living with advanced COPD. Patients are followed post-discharge at home, through two visits by a certified respiratory educator (CRE) providing self-management support 8, 9 individualized action plans for AECOPDs and referrals to allied health professionals. To respond to previously documented distress, 10 a spiritual care practitioner (SCP) provides psychosocial support and advance care planning (ACP) through two additional visits. Patients have access to a telephone line during working hours and are followed beyond completion of visits by telephone contact at monthly intervals over 3 months and then a final call at 12 months.
INSPIRED has positively impacted clinical quality and costs 11 while improving patient and family experience. 6, 7 Only 26 patients need to complete the program to avert CAD$100,000 of health care spending, after deduction of program costs. 11 If INSPIRED reached ,1% of people living with COPD in Canada, an independent economic analysis estimated 68,500 fewer ED visits, 44,100 fewer hospitalizations, and 400,000 fewer bed days over the next 5 years. Net of program expenses approximates to aversion of ~CAD$688 million in hospital-based costs. 12 The Advisory Panel on Healthcare Innovation recently attested to the need for a stable funder to turn a successful regional pilot into a successful national initiative. 13 We describe how the year-long pan-Canadian quality improvement collaborative (QIC) led by the Canadian Foundation for Healthcare Improvement (CFHI), a federally funded non-profit organization dedicated to spreading health care improvement, supported the spread of the INSPIRED model to 19 teams in the 10 Canadian provinces.
14, 15 We describe some quality improvement results, addressing two main questions: 
Methods
At the outset of the collaborative, teams identified the population for which the anticipated interventions would be most impactful. Table 1 presents a list of the most common patient inclusion and exclusion criteria teams used to guide enrollment. We have described the Halifax INSPIRED enrollment criteria in detail elsewhere. 16, 17 Teams were encouraged to prioritize patients with moderate to severe COPD. This was not feasible for all teams given the prevalence of co-morbidity among patients living with advanced COPD. In many cases, the interventions encompassed care for complex patients dealing with a multitude of acute and chronic health and social issues.
Faculty associated with the collaborative worked with CFHI to select measures that were evidence-based, relatively simple to collect, and relevant to local planned interventions. Teams collected process and outcome measures related to four quality domains: 1) patient-and family-centeredness, 2) coordination, 3) efficiency, and 4) appropriateness.
Regarding patient and family-centeredness, some teams collected qualitative data using the Hopes and Expectations Questionnaire, a five-item questionnaire used in a recent Halifax study 16 that assesses patients' expectations pre-post INSPIRED. To measure changes in the quality of coordination of care, teams used the validated three-item Care Transitions Measure (CTM-3). 18 For efficiency, teams variably tracked ED visit rate, hospitalization rate, unplanned readmissions post-discharge, and lengths of stay. To measure appropriateness of care, teams identified and tracked a minimum of two metrics aligned with their specific interventions ( Table 2) . As a quality improvement initiative, formal 
Results
We present results under the following domains: team composition, team adaption of the INSPIRED model of care, how teams adapted the evaluation framework to better meet local needs, results achieved against the four quality domains, and the main barriers that impacted teams' overall results. • All teams carried out evaluation, but there were more evaluators (n=22) than teams with the evaluation conducted by an RN/CRE/RRT (eight teams), a designated measurement lead (five teams), a utilization specialist or quality improvement lead (four teams), or another team member (five teams).
Improvement team composition
Team adaptations of the measurement framework
The collaborative was an opportunity to learn from and evolve the original INSPIRED model by using new metrics to track the effectiveness of interventions within a customized approach to local needs. For example, 12 teams collected data on care transitions using the validated CTM-3. 18 Several teams (n=12) used the Lung Information Needs Questionnaire (LINQ), 21 a 20-item survey designed to help clinicians identify which patients would be helped by information and the type of information an individual patient needs. Four teams used the COPD Assessment Tool (CAT), 22 which assesses the impact of COPD on a patient's health status, and five teams chose a version of the Hopes and Expectation tool used in Halifax. 16 Teams used a variety of outcome measures to assess efficiency of health care, eg, ED visit rate (n=12), average length of stay (n=13), and unplanned AECOPD readmissions (n=12). In the same way, teams relied on a variety of measures to assess appropriateness of care (Table 2 ).
Patient and family outcomes and impact
Thirteen teams actively sought to involve patients, families, and caregivers in the initiatives, most commonly involving them in customized, direct care planning, eg, asking them to complete evaluative surveys and/or conducting interviews to gain a deeper understanding of their care experiences. Family members and caregivers of enrolled patients commonly reported they felt better-supported throughout the hospital-tohome care transition. They also had the necessary information to help their loved ones better manage their COPD.
Patients who participated in an INSPIRED program within the collaborative have consistently reported 1) greater self-confidence in symptom management, 2) a return to daily activities, and 3) improvements to quality of life as highlighted by these quotes (Box 1).
Provider and health system outcomes and impacts
Teams achieved significant results related to patient-and family-centered care, coordination of care, appropriateness of care, and efficiency of care. In recognition that teams began the collaborative from quite differing levels of maturity of COPD care, we have chosen to describe some specific examples.
Patient-and family-centered care
Most teams reported a better understanding of the importance of the need for collaboration to seamlessly integrate the continuum of care and a more solid grasp of patients' actual needs. As an example, from the 12 teams who chose to use the LINQ tool, 18 of 20 patients enrolled at Joseph Brant Hospital (JBH) in Burlington, Ontario, showed improvement in their LINQ scores after participation in the program (mean difference 3.6 [95% CI 1.9-5.3], P=0.0003).
Coordination of care
Teams developed systems and pathways for COPD patients to support their transition back to home and community. Among 41 patients enrolled at JBH completing pre-post scores, CTM-3 improved from mean (SD) 9.91 (1.36) to 11.21 (0.87), P,0.0001. Thirty-five patients improved (median improvement 20%) indicating greater quality-ofcare transitions from hospital to home. Teams also became more aware of the potential benefits of working closely with community resources.
London Health Sciences Centre became more aware "of the extent of poverty within the city and how it impacts a person's ability to improve chronic disease management skills" as well as "truly getting to know the disease as well as empathizing with patients, families and caregivers."
In another example, Hamilton Health Sciences (HHS) noted they have improved partnering with community-based homecare organizations: Team member sharing a patient-reported experience, "since joining our program, Mrs s reports improved quality of life. she said that she is glad she got so sick that she had to be admitted because she was placed on the [care] pathway." (nova scotia health authority, south shore) "Today my mom has been given a new lease on life, she takes her portable oxygen and is out Christmas shopping; something I never thought I would see again. she can talk on the phone without becoming short of breath …. What a dramatic change in her life and ours." (Family Member, Central health, newfoundland and labrador). The collaborative provided an opportunity for development and testing of an innovative partnership model between the hospital and community-based partners to ensure that the right care is delivered in the right place at the right time.
HHS also reported (from the first 7 months of their program) that .90% of patients meeting enrollment criteria (n=24) received a consultation from Respirology and a medication action plan and that there was consistent use of MRC scores to provide an understanding of "respiratory disability" that assisted with planning for and provision of services after discharge.
Efficiency of care
Teams' ability to enroll and evaluate outcomes in a timely fashion was quite variable. Median (interquartile range) number of patients enrolled by the 19 teams was 31 (16-83). We highlight two teams from provinces 2,000 miles apart who achieved early very positive results against the four quality dimensions despite differences in contexts and contrasting long-term sustainability: The Ottawa Hospital, Ontario, is a large urban academic hospital, while Providence Health Care, based in Vancouver, is the largest Catholic health care organization in Canada, delivering tertiary/ quaternary care, teaching, and research to some of society's most vulnerable patient populations.
Case I. The Ottawa hospital
In Ontario, over 290,000 people live with some forms of COPD. 23 In a calendar year (2013-2014), patient hospitalizations related to COPD reached .27,000 with average length of stay of 6.4 bed days. 24 As part of the collaborative, the Ottawa Hospital COPD Outreach program sought to improve care quality, effectiveness, and efficiency for patients living with advanced COPD, as well as their families.
Among outcomes, the Ottawa Hospital achieved the following quality-of-care gains for 87 patients enrolled over 10 months (from November 2014) in their pre-post analysis: 70% reduction in 30-day readmission rates, 62% reduction in ED visits, 45% reduction in hospital admissions, 18% reduction in average length of stay, and a cost aversion related to a fall in facility reliance of $250,000 (after 10-month program cost deduction of $75,000). Of the target population, 100% received an action plan and 100% of smokers received smoking cessation counseling. While 55% of enrolled patients were not interested in referral to community services, 41% were referred to pulmonary rehabilitation and 4% to palliative care.
Sustainability: The Ottawa Hospital team is now funded on a long-term basis to continue their initiative related to INSPIRED.
Case II. Providence health Care
In British Columbia, 95,000 people live with COPD. 23 Patient hospitalizations reached .9,200 in 2013-2014, with an average length of stay for COPD of 7.8 bed days. 24 The Providence COPD Outreach Program initiative focused on building bridges between hospital and community care to help patients with COPD stay as healthy as possible by providing individualized care for COPD patients with complex needs. Through their involvement in the collaborative, they appointed an SCP to their team. The top three initial goals of their adaption of INSPIRED were to reduce 30-day readmissions from 17% to 10%, increase ACP rates from 20% to 80%, and improve quality-of-life scores by 20%. They also hoped to provide individual action plans and advice regarding smoking cessation and medication usage.
The Providence team enrolled 121 patients between April 1, 2015, and May 19, 2016 . Of these, 25 were still enrolled as of May 19, and eight had died, with unavailable data for two patients leaving 86 patients available for analysis 84% of whom were classified as Global Initiative for Chronic Obstructive Lung Disease (GOLD) stage 3 or 4 (severe or very severe COPD) and 63% active smokers.
While they fell short of their ACP rate (target 80%, actual 61%), this was a major improvement. Target improvements in quality-of-life scores were seen where these data were available (from n=32 patients) adjudged by median changes in the CAT score of 28% (from 19.5 to 15.3), Patient Health Questionnaire 4-item scale (PHQ-4, 33%) from 5.1 to 3.4, and in a 5-point Likert scale for anxiety (28% from 4.1 to 3.0). A total of 49% of patients were referred to and 35% enrolled in pulmonary rehabilitation; confirmation of COPD through spirometry was achieved for 100%, and 82% of patients received an action plan.
Providence analyzed ED visits and admissions by timeadjusted monthly comparisons during a year prior to and after enrollment, reporting falls of 30% for admissions and 4% for ED visits, respectively, representing a cost aversion of $262,557, after consideration of program costs ($50,000).
Sustainability: At the time of writing, and despite these achievements, Providence Health Care has not provided funding to allow the local team to sustain the program. The program is no longer active.
Both teams benefited from engaged leadership and frontline staff from the outset of their initiatives, as well as dedicated resources to redesign existing services to better meet the needs of their patient populations. Overall, 17 teams reported fewer ED visits and hospitalizations with early reductions as high as 80% lowering to 40%-50% in 6-and then 12-month pre-post analyses (as in Halifax). 7 We hope to report these data in detail in due course. For the various participating institutions, bed days freed up by INSPIRED allows earlier access for others with higher acuity needs, thus effecting a more efficient use of a costly finite resource.
appropriateness of care
Most teams reported gaining deeper knowledge around the complexities of COPD care, thereby optimizing patient care through action plans, self-management support, psychosocial support, ACP, and coordinating community partnerships. Almost all teams gained a better perspective of their patients' lived experiences and the challenges inherent in managing a complex chronic condition. As an example, Central Health in Newfoundland and Labrador engaged all 19 of their enrolled patients in ACP and end-of-life goals of care discussions. Teams were also better able to coordinate community resources and provide greater support to patients as they began to understand existing patient care pathways. The NSHA South Shore team ensured that all 16 of their enrolled patients received a Victoria Order of Nurses (VON) visit post-discharge from the hospital and follow-up appointments with their primary care physicians at the Asthma and COPD Education Centre.
Implementation barriers
We describe in some detail elsewhere 17 the facilitators to program implementation and focus herein on the challenges. The majority of programs reported staff problems that included time conflicts, where employees were unable to dedicate adequate time to the improvement efforts, lack of adherence to the strategies being implemented, lack of experience/training necessary to facilitate/implement components of planned programs, and lack of commitment to the program. Leadership was the second largest challenge for many. This included stakeholder relationships and cross-organizational partnerships where communication was minimal. The third largest challenge for organizations included patient location (distances involved), patient nonadherence to program strategies, and patient scheduling. Some organizations also indicated difficulty recruiting according to eligibility criteria. Accessing home care and services away from the hospital also proved to be a challenge for others.
Discussion
Through the leadership of the CFHI, 19 teams were provided with the necessary supports and infrastructure to participate within the year-long collaborative. At the outset of the collaborative, it was not known whether success of INSPIRED seen in Halifax could be emulated on a more widespread basis. Even within the relatively short timeframe of the collaborative, the outcomes and experiences reported by participating teams confirm that a community-based program for the benefit of patients with advanced COPD can be implemented widely and successfully across many jurisdictions. Several teams (n=15) continue to enroll patients to their new INSPIRED-related model of care.
More specifically, this program helped: 1. Facilitate adoption and spread of best practices across Canada Teams modeled their COPD interventions after the INSPIRED model of care, for which there have been demonstrable outcomes on clinical quality and patient experience over the past 6 years. 7, 25 The burdens and costs of living with COPD are well documented and provided a strong incentive for health care delivery organizations to take part in the collaborative and achieve improvements in this area through adaptions of the INSPIRED model. CFHI provided the necessary platform 13 to help spread this approach nationally. 2. Support health system leaders in achieving meaningful outcomes in patient-centered, cost-effective, timely, and efficient care The approach to measurement and evaluation needs to be robust and tightly aligned to the implemented intervention. 26 As a result, the program facilitated the collection of a small number of process and outcome measures which teams were easily able to collect, report on, and use for clinical decision-making. Given that teams were able to adapt the INSPIRED interventions to local context, they had flexibility to adapt the measurement approach to align with their interventions (eg, by selecting relevant appropriateness of care measures and avoiding tools not relevant to their patient population or context). The program leveraged lessons learned from the original INSPIRED team to innovate on ways to effectively measure change. An emerging body of literature supports the need for follow-up services extending beyond the 30-day period following hospitalization. 27 Teams tracked outcomes for longer, and early results align with this view. 3. Support teams in developing ongoing commitment to quality improvement to deliver enhanced quality of care The collaborative supported the successful implementation of evidence-based practices by building improvement teams' capacity for improvement, thereby enabling them to understand essential quality improvement and implementation science principles on measurement and evaluation, use of plan-do-study-act cycles, and change management. Teams also benefited from ongoing coaching support from a network of expert faculty members and program staff. This technical assistance is increasingly recognized as essential to support teams in creating change within their organizations. 28 The top two major barriers to implementation mandate investment in resources for employees of organizations, in facilitating programs and strategies (reflecting staff-related issues), and effective communication strategies in project planning and facilitation.
limitations
Despite generating early positive results, we acknowledge some limitations tied to the collaborative design and rollout. First, the lessons learned may not be generalizable to all jurisdictions in Canada or elsewhere or to care of patients with more mild forms of COPD. Teams had the flexibility to adapt the original INSPIRED model of care to their local settings making it more difficult to isolate the specific impact of interventions and to ensure fidelity (ie, whether the intervention was delivered as intended 19 ). Further testing across different contexts could likely help identify the most impactful and transferable features of the INSPIRED model for advanced COPD patients. The broader issue of overall improvements to medical care (beyond the care of patients with advanced COPD) and sustainability of innovation nationally are two important considerations but beyond the scope of this initiative.
We accept that the impact of the collaborative would be bolstered by knowledge of the numbers of patients with advanced COPD in each participating location. We have a nascent understanding of this issue in Canada. Moreover, local or regional efforts might be better focused on determining those patients with COPD who are high users of health care. The Canadian Institute of Health Information (CIHI) has reported recently on this issue for Alberta. 29 Understanding reasons behind high facility reliance for these patients and factors that drive high costs of care 30 should inform more effective preventative strategies to the benefit of both patients and the health care system. Current availability of data and infrastructure across health care organizations does not enable teams to collect and analyze data in a consistent way, thereby making it challenging to aggregate results as part of the CFHI-led summative evaluation. Using common data sets and operational definitions from the outset of the program may mitigate this challenge in future collaboratives. Nevertheless, we believe that our findings can help to augment the evidence base related to spreading evidence-based practices and yield deeper insights as to how to evaluate effectiveness. As expertise in delivery and evaluation of QICs grow, we anticipate improvements to COPD care across Canada and beyond.
At the time of writing, we can report that Nova Scotia Health Authority has recently approved additional funding to allow first steps of scale-up of the INSPIRED approach within the province. Several other provinces are considering more widespread implementation of an INSPIRED-like approach based on the early positive outcomes of this QIC and the substantial potential cost benefits. 11 In addition, the CFHI will release a call in July 2017 for a second QIC involving province-level scale-up.
Conclusion
Quality-of-care gains are achievable in the short term among different teams across diverse geographical and social context, but sustainability of gains requires longer term planning and committed support. A well-designed, adequately funded public-private partnership can deliver widespread beneficial outcomes for patients and families living with advanced COPD with major implications for health care delivery and system redesign across Canada.
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